Pesticide Safety 2010 - Insecticides Update, Bee Toxicity and Management Decisions by Sylvia, Martha
University of Massachusetts Amherst
ScholarWorks@UMass Amherst
Cranberry Station Extension meetings Cranberry Station Outreach and Public ServiceActivities
2010
Pesticide Safety 2010 - Insecticides Update, Bee
Toxicity and Management Decisions
Martha Sylvia
UMass Cranberry Station, martys@umext.umass.edu
Follow this and additional works at: https://scholarworks.umass.edu/cranberry_extension
Part of the Horticulture Commons
This Article is brought to you for free and open access by the Cranberry Station Outreach and Public Service Activities at ScholarWorks@UMass
Amherst. It has been accepted for inclusion in Cranberry Station Extension meetings by an authorized administrator of ScholarWorks@UMass
Amherst. For more information, please contact scholarworks@library.umass.edu.
Recommended Citation
Sylvia, Martha, "Pesticide Safety 2010 - Insecticides Update, Bee Toxicity and Management Decisions" (2010). Cranberry Station
Extension meetings. 104.
Retrieved from https://scholarworks.umass.edu/cranberry_extension/104
Insecticide Update, Bee Toxicity 
and Management Decisions
Martha Sylvia and Anne Averill
• Cranberry fruitworm research
• Bee toxicity and cranberry
• Bee Update
• New Weevil Compound
• MRL’S
• Cranberry fruitworm is major focus
– Importance of cultivar on management 
recommendations
• early large‐fruiting cultivars?? 
• update percent out‐of‐bloom recommendations??
– Insecticide trial
• New compounds with reduced risk to non‐targets
• Chose 6 sites with beds of 4 cultivars
– Ben Lears, Stevens, Early Blacks, Howes
‘north’ -- Carver 3
‘south’ -- Wareham 3
Cranberry fruitworm: cultivar comparison
BL/ST/EB/HOWES site locations
CFW activity on cultivars
• sampled every few days
• started early June
• for each bed, investigated
– moth flight
– % out‐of‐bloom
– egg infestation
– harvest evaluation
– insecticide regime
How does moth activity 
compare across cultivars?
• Monitored moth flight 
• Traps placed ca. 3 ft above vines 
– placement based on research findings
– Note:  only male flight is monitored

Total captures 
by site and cultivar
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Total moth captures by cultivar
No significant differences among cultivars
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Questions
• How does moth activity compare across 
cultivars?
– No clear preference of male moth activity based 
on cultivar
• How does timing of  flight compare across 
cultivars?
Ben Lears, moth flight
0
20
40
60
80
100
120
140
160
1 2 3 4 5 6
Site
M
o
t
h
 
c
o
u
n
t
June 
July 
August
North<<<<<<Sites>>>>>>>>South
Stevens, moth flight
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Early Blacks, moth flight
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Howes, moth flight
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Questions
• How does timing of  flight compare across 
cultivars?
– Tendency of very early activity in early cultivars
• Esp. north 
• Even Howes showed June flight
• little activity in August
• How does egg‐laying activity compare across 
sites and cultivars?
Overview‐‐2009
• Checked 45,388 berries, found 329 eggs
• Egg infestation very low
– <1 % (0.724) of all fruit contained eggs
– did not exceed 1.5% at any site
Sites
Note low level
No significant differences among cultivars
Questions
• How does egg‐laying activity compare across sites 
and cultivars?
– No large differences among sites in 2009
– No distinctions among cultivars
– Your spray regime could have ‘worked’ because there was no 
infestation to begin with
• How do percent‐out of‐bloom data compare among 
cultivars
– i.e compare fruit set timing
• How does egglaying activity relate to 50 % out‐of‐
bloom?
Suggests that
moth counts 
may not 
be a reliable 
indicator 
of female 
egglaying
activity
SUMMARY POINT:  no clear differences 
Cultivar comparison, across all 6 sites
Average moth capture Average egg infestation


Questions
• How do percent‐out of‐bloom data compare 
among early cultivars?
– Geography and cultivar important
• How does egglaying activity relate to 50 % 
out‐of‐bloom?
– On early cultivars, majority of egglaying occurred 
before 50% out of bloom
Females prefer to lay eggs on fruits that are 3 mm or larger
Current IPM recommendations
• Estimate when crop is at 50% OOB
– EB and Howes: spray 7‐9 days later
– Stevens:  spray 3‐5 days later
– Ben Lears: spray 5‐7 days later
Shifting of recommendations
• For early varieties, first spray should be timed for 50% OOB
• However, honey bees and native bees are still foraging at this 
time
– Diazinon, Lorsban pose huge risk to pollinators, even with washoff
approach
– e.g. bumble bees forage very early in day when bog still wet
• Spray trial focus:  find effective fruitworm compounds not 
hazardous to  pollinators
Screening program: cranberry 
fruitworm and new insecticides
2009 site: abandoned Howes bed
Field trial: methods
• 5 replicates/treatment
• Two applications
– 7/23 and 7/30 
(spray scheduled based on OOB)
• Fruit randomly sampled after second spray
• 350 gal/A with CO2 backpack sprayer
2008 trial:  Control = no treatment = no control
diamide 1 = total control 
…but diamide 1did not make it through final registration
so in 2009 tested diamide 2
Treatments
1. Neonicotinoid>>>Assail
2. Molting hormone mimic>>>Intrepid
3. Anthranilic diamide >>diamide 2 (not 
registered yet)
4. New spinosad>>Delegate
5. Industry standard>>Diazinon, Lorsban
6. Industry standard>>Lorsban, Diazinon
• Lorsban rates:  2 and 3 pts
7. Control>>>untreated
No bee toxicity
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Results 2009 trial:  28 DAT
Cranberry fruitworm management
• Infestation has been low last two years
• But, on early cultivars, moth activity is early and 
infestation occurs prior to/around 50% OOB
• Working to move in excellent bee‐safe compound
• Recommendation:
– Intrepid at 50% OOB
• No bee toxicity
– Delegate good choice for fruitworm
• High toxicity to bees, but safe once it has dried 
Bee Gloom and Doom
• Recurring CCD issues
• Beekeepers still upset with use of 
neonicotinoids
Highlights of CCD research findings
Heavy focus on:
– Varroa mite
– Pesticides
– Queen breeding –resistant strains of honey bees
Debate over whether migratory bees are less healthy than 
stationary bees
– Some work to show negative physiological effects, but 
may not translate into economic difference
– Pathogens and parasites are problematic, but not 
consistently
– Hard to say whether renters will be economically impacted 
this year.
2009 Bee Research Highlights
Pathogens and parasites found in cranberry populations
• Nosema only found at 7 of 35 sites tested
• Crithidia bombi found at 20 of 35 sites tested
• Tracheal mites very rarely detected in wild collected bees
– Except near where commercial bees are potentially used
• Koppert bees had:
– Nosema bombi
– Tracheal mite
– Deformed wing virus
2009 Bee Research Highlights
• Collected and observed native, honey and bumble bees at 32 
bogs 3 times/bloom from 2007‐2009.
• Agricultural intensification negatively affects the diversity and 
abundance of bees.  
• Forested sites and large monocultures were low 
• Could mitigated by leaving areas around bogs unmowed to 
prevent destroying nesting sites, or planting hedgerows and 
buffers with native wildflowers for year‐round foraging 
resources.  
• Diversity decreased over 20 years
• Abundance stayed the same over 20 years
1.5-26.5 µgSevincarbaryl
1.2µgOrtheneacephate
1.13 µgImidanphosmet
0.37 µgDiazinondiazinon
toxic0.18 µgAvauntindoxacarb
highly 0.11 µgLorsbanchlorpyrifos
0.075 µgVenom/Safaridinotefuran
0.025  µgSpinTor/Entrustspinosad
0.024  µgDelegatespinetoram
toxic0.014 µgClutch/Belayclothianidin
super 0.005 µgActarathiamethoxam
0.004 µgAdmireimidacloprid
Honeybee LD50 -- under 2 ug/bee is highly toxic
119 µgE2Ychlorantraniliprole
>100 µgConfirm
Intrepid
tebufenozide
methoxyfenozide
14.6  µgCalypsothiacloprid
7.1-10.21µgAssailacetamiprid
0.11 µgLorsbanchlorpyrifos
0.024  µgDelegatespinetoram
0.005 µgActarathiamethoxam
New Weevil Compound
• Belay, Clutch, Arena
• Active ingredient clothianidin
• Neonicotinoid
• Summer ONLY
• HIGH BEE TOXICITY
• 4 oz./Acre
Sweep netting data for cranberry weevil 2003
Large field plots 25' x 50' with 4 replicates of each
Average weevil per plot
1019217/17/03
511316/24/03
BelayAvauntControl6/17/03
4740356/10/03
121106/21/04
253206/16/04
121346/11/04
BelayAvauntActaraControl6/9/04
353640356/8/04
Sweep netting data for cranberry weevil 2004
Large field plots 25' x 50' with 4 replicates of each
Average weevil per plot
171613337/30/03
92110617/26/03
122724397/25/03
BelayAvauntActaraControl7/19/03
272633217/17/03
Sweep netting data for cranberry weevil summer 2004
Large field plots 25' x 50' with 4 replicates of each
Average weevil per plot
Neonicotinoids
• Fairly new class of insecticides similar to 
nicotine 
• Widely adopted
• “Systemic" ‐‐move into plant 
• Often long residual 
Neonicotinoids in cranberry
• Already labelled
• Neo 1
– moving along, our work done, residue analysis  
ongoing.  Likely Zone II restrictions.
-Actara (thiamethoxam) 
-Admire (imidacloprid)
-Assail (acetamiprid)
-Belay (clothianidin)
Molting hormone mimic‐‐Intrepid
• Insects molt to grow
• Coordinated by 
hormones
• Intrepid interferes with 
process by mimicking 
action of molting 
hormone
Spinosyns
• Delegate—spinetoram
– Derived from fermentation of soil bacterium
– BUT chemically modified
– Longer residual than SpinTor
• SpinTor—spinosad
– Derived from fermentation of soil bacterium
– Organic formulation available
– Not as active or residual as Delegate
Anthranilic diamides
• Ryania (plant extract) has been used as an 
insecticide for about 50 years
• The extract contains several structurally‐
related compounds, including ryanodine
• Ryanodine causes paralysis in insects by 
sustained contraction of muscles
• targets the calcium channel
• Ryanodine activates the calcium release 
channel of the sarcoplasmic reticulum
Vittum & Silcox – Turf Insecticide Modes of Action and Resistance Management
Anthranilic diamides
• Three possibilities in cranberry
– one moving through registration process 
• Maybe as soon as August 2011
– one just started to move through registration 
process
• Better compound, perhaps by 2013
– one stalled (indefinitely?) 
Overview, new compounds
• Some v. good options 
• Usually reduced risk
– Very low mammalian toxicity
– Low ecotoxicity
– Low application rate
– Selectivity
• Often good residual, often systemic 
Overview
• Activity!
• Mode of action >> target site in pest
• Nerve/muscle systems targeted by most of 
the new compounds we’re looking at:
– Nervous
• Neonicotinoids
• Avaunt
• Spinosyns (Delegate)
– Muscular 
• Diamides (newer chemistry)
MRL’s
Food Tolerance
Maximum Residue Limits (MRL)
US Market vs International Markets
Handlers
0ceanSpray
Decas
Cliffstar
Clement Pappas
USDA‐Food Safety‐Codex
• The Codex Committee on Pesticide Residues (CCPR) develops 
and maintains acceptable pesticide Codex maximum residue 
limits (MRLs) for food commodities in international trade. These 
could  form the basis of globally‐accepted standards but the 
major trading blocs set their own independent standards. 
• The Codex Committee on Pesticide Residues (CCPR) recommends to the Codex 
Alimentarius Commission establishment of maximum limits for pesticide residues for 
specific food items or in groups of food. A Codex Maximum Limit for Pesticide 
Residues (MRLP) is the maximum concentration of a pesticide residue (expressed as 
mg/kg) recommended by the Codex Alimentarius Commission to be legally permitted 
in or on food commodities and animal feeds. Foods derived from commodities that 
comply with the respective MRLPs are intended to be toxicologically acceptable, that 
is, consideration of the various dietary residue intake estimates and determinations 
both at the national and international level in comparison with the ADI, should 
indicate that foods complying with the MRLPs are safe for human consumption. 
0.50---------0.501.00TebufenozideConfirm
0.700.50{0.10}{0.02}0.700.50MethoxyfenozideIntrepid
0.020.020.020.05---0.20ThiamethoxamActara
{0.5}0.90---1.00---0.90IndoxacarbAvaunt
5.000.60----{0.01}---0.60AcetamipridAssail
---0.040.040.05---0.04SpinetoramDelegate
0.020.01---0.02---0.01ClothianidinBelay
0.500.500.501.00---0.50FenbuconazoleIndar
0.010.010.050.02MesotrioneCallisto
---2.00---{0.02}---2.00SpiromesifenOberon
{0.01}---0.10{0.05}---15.00
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carboxylic acidQuinstar
JPMXCanEUCodUSChemicalTrade
New and Relatively New Chemistries approved for CY2010
